What kinds of substrates show P-glycoprotein-dependent intestinal absorption? Comparison of verapamil with vinblastine.
The influence of P-glycoprotein (P-gp) on intestinal absorption of drugs was investigated by comparison of the uptakes of two P-gp substrates, verapamil and vinblastine, using intestinal segments of wild-type and mdr1a/1b gene-deficient (mdr1a/1b(-/-)) mice, and Caco-2 cells. When [(3)H]vinblastine was injected into intestinal segments of wild-type mice, vinblastine was absorbed from duodenum and ileum, but not from jejunum. This difference among intestinal regions could not be explained by segmental differences of mdr1a mRNA expression. In Caco-2 cells, it was found that vinblastine had a high value of efflux/influx ratio (an index of affinity for P-gp) of 12.1, and a low permeability of less than 1 x 10(-6) cm/sec. The corresponding values for verapamil were 4.9 and 10.6 x 10(-6) cm/sec, respectively. After oral administration of [(3)H]vinblastine to mice, the maximum concentration (C(max)) and the area under the plasma concentration time-curve from time 0 to 24 hr (AUC(0-24 hr)) for mdr1a/1b(-/-) mice were 1.5 times greater than those for wild-type mice, while these parameters were not significantly different between the two strains in the case of [(3)H]verapamil. Therefore, P-gp substrates may be classified into at least two types, i.e., verapamil-type, for which the intestinal absorption is unaffected by P-gp, and vinblastine-type, for which the intestinal absorption is influenced by P-gp. Vinblastine-type P-gp substrates, with low permeability and high affinity for P-gp, would be unfavorable candidates for oral drugs.